Peptide binding to ochratoxin A mycotoxin: a new approach in conception of biosensors.
Ochratoxin A (OTA) is a widespread and abundant natural carcinogenic mycotoxin produced by several species of Aspergillus and Penicillium fungi. Due to the ubiquitous presence of these fungi in food and potential risk for human health, a rapid and sensitive in vitro detection assay is required. Analytical methods for OTA detection/identification are generally based on liquid-liquid extraction, clean-up using an immunoaffinity column (IAC), and identification by reversed-phase high pressure liquid chromatography with fluorescence detection (HPLC-FLD). However, IACs are costly and have a short lifespan. Therefore, an interesting approach would appear to be the design and chemical synthesis of a mimotope peptide simulating mycotoxin-specific antibodies. We have developed a promising alternative method that is based on the use of peptides which are able to bind to specific chemical functions and/or molecular structures. Accordingly, a number of peptides (derived from the structures of major redox proteins) were selected and produced by chemical solid phase syntheses. The ability of such peptides to bind to ochratoxin A was evaluated by HPLC. The peptide NF04 (structurally derived from an oxidoreductase enzyme), which was found to be the sole potently reactive compound among tested molecules, was further evaluated in a peptide-based enzyme-linked immunosorbent assay (peptide-based ELISA), thus confirming its specific interaction with ochratoxin A.